The crystal structure is shown in the gure, Tables 1-3 contain details of the measurement method and a list of the atoms including atomic coordinates and displacement parameters.
Atom Site
crystals were dissolved in hexane, the colorless solution also showed a blue color, with an absorption maximum at 575 nm, accompanied with the formation of the closed-ring isomer. Upon irradiation with visible light (≥510 nm), blue crystals return to their colorless state. The absorption spectrum of a hexane solution of such colorless crystals is the same as that of the open-ring form, with an absorption maximum at 292 nm.
Experimental details
The hydrogen atoms were located by geometrically calculations, and their positions and thermal parameters were xed during the structure re nement.
Discussion
Photochromism is de ned as the phenomenon that a compound can be switched between two distinct states with its corresponding isomers by external light-triggered reversible reaction with chemical bond rearrangement which induces electronic as well as geometrical structure changes of the molecules (see the Scheme). Photochormic compounds have been attracted interest due to their promising wide applications in photonic devices, such as optical memory media, full-color display and various photoswitching devices [3] . Among various photochromic compounds, diarylethenes are promising candidates for such applications due to their excellent thermal stability of both isomers, fatigue-resistant property, high sensitivity, rapid response, and reactivity in solid state [4] . On one hand, the photochromic properties of diarylethene is strongly in uenced by the substituents at the terminal groups at the aryl moieties [4] . Recently we have reported the photochromic diarylethene bearing di erent group, such as uorine, chlorine, methoxy and methyl [5] [6] [7] . On the other hand, the application of the light responsive compounds need the solid state -especial crystalbased state -for their easily using [8] . In general, photochromic reactions rarely occur in crystals, [9, 10] because the photochromic reactions require large geometrical structural changes to form the closed-ring isomer. In our previous crystallographic studies of photochromic diarylethene, we have found that the diarylethenes can exhibite the photochromism in crystal states when they are bearing some special heterocyclic groups [11] [12] [13] . On the basis of these considerations, we have designed an assymmetrical photochromic diarylethene bearing an ethoxy group. The title molecule adopts a photo-active antiparallel conformation (see the Figure) . In the cyclopentene ring, the two thiophene rings are linked by the C14=C18 double bond 1.352(2) Å. The two methyl groups are located on di erent sides of the C14=C18 double bond and this con guration is crucial to allow the compound to exhibit photochromic and photoinduced properties [4] . This geometry allows the breaking of the central hexa uorocyclopentene C=C double bond to form a new C-C single bond and the molecule thus can undergo a phototransition. The dihedral angles between the least-square planes of the cyclopentene (C14, C15, C17, C18) and the adjacent phenyl thienyl ring, ethoxylphenyl thienyl ring are 32.3(5)°and 126.9(6), respectively. The dihedral angle between the least-square planes of phenyl, ethoxylphenyl and their adjacent thienyl rings are 32.3(5)°a nd 1.9(7)°, respectively. The angle between the thienyl rings is 118.6(4)°.
The intramolecular distance between the two reactive C atoms (C20-C12) is 3.560(2) Å. This distance indicates that the crystal can be expected to undergo photochromism to form the closed ring isomer because photochromic reactivity usually appears when the distance between the reactive C atoms is less than 4.2 Å [14, 15] .
